Clinically diagnosed bronchial asthma patients comprising of new cases, on therapy or follow up were enrolled for this study to see if the new biological marker Eosinophilic cationic protein (ECP) can be used as a more precise marker to monitor therapy than the presently used conventional ones like FEV1% predicted, PEFR, and Circulating eosinophil (C.E) count. Out of 70 bronchial asthma patients, 30 intermittent, 4 mild persistent, 24 moderate persistent and 12 severe persistent asthma patients were included, while 45 cases were enrolled for follow up. Serum level of eosinophil granular protein, Eosinophilic cationic protein (ECP) was measured in relation to changes in their forced expiratory volume in 1st second (FEV1% predicted) and Circulating Eosinophil count (%) before and after therapy in 45 follow up patients on asthma therapy. In this study, it was observed that C.E count (%) and FEV1% predicted were not decreased significantly and serum eosinophilic cationic protein (ECP) decreased significantly (p<0.001) after asthma therapy. Thus, serum ECP level can be used as a biological marker than other conventionally used marker (FEV1, C.E count) to monitor therapeutic efficacy in bronchial asthma patients. 
Introduction
Bronchial asthma, is the chronic inflammatory disease of the airway and one of the important cause of morbidity as well as fatal in serious cases 1 . According to second National Asthma Prevalence Study (NAPS) 2010, in Bangladesh out of 150 million population, 10.5 million (7% of the population) were suffering from bronchial asthma 2 .
Activated eosinophil play an important role in the pathogenesis of bronchial asthma. Eosinophils may contribute to airway hyper-responsiveness in asthma through the effects of eosinophil derived granular proteins on the bronchial epithelium 3 . The matrix of the granule contain eosinophilic cationic protein (ECP), which is the cationic basic protein and other basic proteins (MBP, EDN, and EPO) 4 . These granule derived products having potent cytotoxic properties against bronchial epithelial cells and pneumocytes largely responsible for the damage associated with eosinophil infiltration in bronchial mucosa 5 .
Measuring of serum ECP levels have the advantages over eosinophil count as, it reflects not only the number of cells but also their degree of activation and therefore a better inflammatory marker 6 . Since, these proteins released from activated eosinophil researchers assume that circulating level of these proteins may be more specific marker for active inflammation than eosinophil count alone 7 .
A significant higher serum ECP levels are found in symptomatic asthma than asymptomatic 8, 9 . On the other hand, serum ECP correlate more than eosinophil count in poor control of asthma and higher ECP level are found in uncontrolled asthma 10 . Serum ECP level also can be used to estimate the short term risk of deterioration and the need for corticosteroid treatment in cases of mild and moderate allergic asthma, thus it may have a useful role to play as a control parameter in asthma guideline 11 .
Measurment of serum ECP is helpful in determining asthma activity and deciding the use of antiasthmatic drugs 12 . Serum ECP levels are currently used for the clinical monitoring and diagnosis of inflammatory disorders 13 . High serum ECP level may be a predictor and a risk factor for asthma exacerbation and therefore be potentially useful for guiding treatment intensity 14 .
Serum ECP can be used as a measure of allergen provocation causing increased eosinophil activity 8, 13 . Serum ECP can be used to assess the exposure to environmental allergens or decreasing presence of allergen in the environment and the need for increase or reduction of therapy 14 . Serum ECP level reflects about airway hyper-responsiveness, symptom onset, serum IgE level and it directly correlates with asthma severity, indirectly correlates with FEV1, disease activity throughout the year, seasonal asthma attack, PEFR measurements etc 7, 15 .
The objective of the study was to assess serum ECP level as a biological marker than other conventionally used markers like FEV1, C.E count that will improve the reliability of the evaluation of the bronchial asthma patients to monitor therapeutic efficacy as well as adjust the doses of antiasthmatics.
Materials And Methods:
A total 70 clinically diagnosed bronchial asthma patients were enrolled in this study. Of them 30 were intermittent, 4 were mild persistent, 24 were moderate persistent and 12 were severe persistent asthma with age ranges from 5-70 years. Among 16 children, 14 were boys and 2 were girls and among 54 adults, 34 were female and 20 were male. Of the 45 disease controls, I5 were interstitial lung disease, 15 were chronic obstructive pulmonary disease and 15 were pulmonary tuberculosis patients. All cases and disease controls were selected from the patients attending the outpatient Department of National Institute of Disease of Chest and Hospital, Mohakhali, Dhaka (NIDCH) for the study during the period of July, 2010 to June, 2011. All the asthma patients fulfilled the internationally accepted GINA (Global Initiative for Asthma Management and Prevention) criteria 16 . The study was a cross sectional and part of the section was prospective type. All the laboratory works were performed in the Department of "Microbiology and Immunology", BSMMU, Dhaka.
At enrollment all patients underwent full clinical examination, pulmonary function tests (FEV1% predicted), Bronchoprovocation test (who had normal lung function, FEV1 80% predicted but symptoms were suggestive of asthma), PEFR, skin prick test (who had history of allergy and positive family history of atopy or allergy).
Circulating eosinophil (C.E) count was measured by automated cell analyzer, serum IgE level by sandwich ELISA method using commercially available test kit (DRG IgE, USA) and serum ECP by sandwich ELISA method using a commercially available kit (MBL MESACUP ECP ELISA kit, Japan). After 2 months of asthma therapy FEV1% predicted, CE count and serum ECP level were measured among 45 bronchial asthma patients (on asthma therapy) to monitor the therapeutic effectiveness.
Statistical Analysis:
The qualitative and numerical data obtained from the study were entered in SPSS version -16.0 for windows and analyzed. Test of significance was estimated by't' test.
Results:
Of the 70 asthma patients, serum ECP level, CE count and FEV1% predicted were measured in 45 patients to determine which marker would decrease significantly after 2 months of asthma therapy. In intermittent asthma both FEV1% predicted and serum ECP level were not significantly decreased after 2 months of asthma therapy (Table-I). In mild persistent asthma patients, ECP value was 17.9±5.2 ng/ml before therapy and ECP value was declined significantly to 13.27±3.5 ng/ml (P <0.047) after therapy but no significant difference was noted in FEV1% predicted after therapy. Serum ECP level showed significant fall after 2 months of asthma therapy in case of moderate (before therapy 28.81±14.7 ng/ml, after therapy 18.85±12.01 ng/ml, P <0.039) and severe persistent asthma (before therapy 94.76±70.5 ng/ml, after therapy 22.65±50.5 ng/ml, P<0.001).
On the other hand, FEV1% predicted was not decreased significantly in any categories of asthma after therapy. Serum ECP level showed a significant fall after 2 months of asthma therapy in mild, moderate and severe persistent asthma but C.E count was not significant decreased after therapy ( Table-II) . 
Discussion:
For diagnostic and prognostic purposes some conventional markers are being used by the physicians and investigators for the past years like FEV1% predicted, C.E count, serum IgE level etc. Now, it has been suggested that eosinophil may contribute to airway hyperresponsiveness in asthma through the effects of eosinophil derived granular proteins on the bronchial epithelium such as ECP, MBP, EPO and EDN 1, 3, 4 .
ECP is a cationic basic protein which is highly cytotoxic and largely responsible for the damage associated on bronchial epithelium in asthma 5 .
Recently, serum ECP is being widely studied and investigated to conclude it as a valuable marker for diagnosis and prognosis of bronchial asthma 11, 12 . Eosinophil count cannot differentiate between responders and non responders to asthma therapy which correlate with our study 17 . High S.ECP in well controlled asthma indicates the necessity of higher dose of therapy over a longer period than the condition when S.ECP concentration is not high. So, it can be used as a guideline for asthma exacerbation and treatment intensity. Therefore, assessment of serum ECP level is considered to reflect the degree of pulmonary inflammation in bronchial asthma.
In our study, a statistically significant fall of serum ECP was noted among mild, moderate and severe persistent asthma patients but not eosinophil count (p value, <0.047, <0.039, <0.001 respectively). This study correlates with the study by Koller et al. (1995) which suggested that a significant decrease of serum ECP but not eosinophil count after therapy with budesonide for 4 wks and salbutamol for 2 wks 8 .
Another study by Ishigaki 18 reported that serum ECP reflects the allergic activity at least 2 wks prior to onset of exacerbation 18 .
Elevated ECP seems to denote patients at risk from inflammatory exacerbations, resulting in practical implications for the therapeutic management of chronic asthma 19 . ECP is a guide to tailing down inhaled corticosteroid therapy and assessment of compliance to most forms of anti-inflammatory therapies in asthma and guiding the tapering of inhaled corticosteroid in stabilized asthmatics 20 .
Spirometric measurments (FEV1) may not accurately reflect the extent of the inflammatory process in the airways and thereby do not always indicate the best choice of monitoring therapy which correlates with our study 15 . Our study correlates with the study by Vatrella et al. (1996) where it was reported that serum ECP could be used as a marker for monitoring the inflammatory component and the efficacy of antiinflammatory therapy in asthma 15 . Evaluation of the extent of eosinophil activation has been recently suggested as a more sensitive marker. Serum ECP is now accepted as an indicator of eosinophil activity. It appears to be the earliest indicator of allergen induced bronchial inflammation when changes in symptoms or in bronchial responsiveness are not yet evident 15 .
Another study suggested the importance of serum ECP level as a marker to monitor therapeutic efficacy in asthma patients 14 . After withdrawal of corticosteroid, levels of ECP in serum increased at first visit and become significantly higher than those in the continuous treatment group and low levels of all eosinophil markers at baseline are associated with low risk of exacerbation in the withdrawal group. Thus, low levels of ECP can help to estimate the short term prognosis and the need for corticosteroid treatment over a limited time 14 . So, the results of this study suggest that, as serum ECP level decrease after therapy the patients who are on continuous treatment, no need for increase the dose of therapy. Thus, the principal usefulness of ECP is for the individual follow up and control of each patient. In order to control it, a suitable combination of different markers is needed which predictively improves the reliability of the diagnosis, prognosis and allow for a more precise control of the asthmatic inflammation 21 . In clinical practice ECP can be used as a marker to follow up therapeutic efficacy, to determine the correct dose of medication and may also indicate treatment failure as well as attacks and exacerbations when ECP concentration becomes high 22 .
The data in the present study suggested that the measurement of S. ECP can be used as biological marker to assess therapeutic effectiveness in bronchial asthma patients as well as to adjust doses of antiasthmatics.
In conclusion, the present data suggested that, serum ECP level but not circulating eosinophil count or FEV1% predicted, can be used as an effective biological marker to monitor the therapeutic effectiveness in bronchial asthma patients.
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